Modulation of calcium fluxes across synaptosomal plasma membrane by local anesthetics.
We have studied the effects of local anesthetics (dibucaine, tetracaine, lidocaine, and procaine) on calcium fluxes through the plasma membrane of synaptosomes. All these local anesthetics inhibit the ATP-dependent calcium uptake by inverted plasma membrane vesicles at concentrations close to those that promote an effective blockade of the action potential. The values obtained for the K0.5 of inhibition of calcium uptake are the following: 23 microM (dibucaine), 0.44 mM (lidocaine), 1.5 mM (procaine), and 0.8 mM (tetracaine). There is a good correlation between these K0.5 values and the concentrations of the local anesthetics that inhibit the Ca2(+)-dependent Mg2(+)-ATPase of these membranes. In addition, except for procaine, these local anesthetics stimulate severalfold the Ca2+ outflow via the Na+/Ca2+ exchange in these membranes. This effect, however, is observed at concentrations slightly higher than those that effectively inhibit the ATP-dependent Ca2+ uptake, e.g., 80-700 microM dibucaine, 2-10 mM lidocaine, and 1-3 mM tetracaine. The results suggest that the Ca2+ buffering of neuronal cytosol is altered by these anesthetics at pharmacological concentrations.